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paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuieHa 3a kadeapoit EcTecTBeHHO-HAYYHBIX TUCHUIIIMH
O6pa3oBarenpHast 13.03.02 Hanpasnenne noAroToBKH "DIEKTPOIHEPTeTHKA U AIEKTPOTEXHUKA"
porpamMma IIpoduns "OnexrpocHabxeHne"

roJ Hayaja noarotosku 2021

Kamudukarus O0axanasp

®dopma o0ydeHust 3a04yHas

OO01mmast TpyI0eMKOCTh 73ET

YacoB 1o yueOHOMY IJIaHy 252 Bupap! KOHTpoOIA Ha Kypcax:
B TOM YHCIIE! 9K3aMEeHBI 2
ayAUTOPHbIE 3aHATH 28
caMocCTosTeIbHas paboTa 202
4acoB Ha KOHTPOJIb 18

Pacnpez[e.llemle YaCoB JUCHHUIIJIMHBI 110 KypCcaM

Kypc 2
— Hroro
Bup 3anaruit v | P
Jlexiun 16 (16 [16 |16
JlabopaTopHbie 12 |12 |12 |12
WHas KoHTaKTHas 4 4 4 4
pabora
Uroro ayn. 28 |28 |28 [28
KonraktHas pabora |32 |32 (32 |32
Cam. pabota 202 {202 | 202 | 202
Yacel Ha KOHTPOIIb 18 |18 |18 |18
HUtoro 252 (252|252 | 252




Paboyast mporpamMma qUCIHHUILTAHBI

PDusuka
pa3padorana B coorBercTBUM ¢ PI'OC:

DenepanbHbIil rocynapCTBEHHBIH 00pa30BaTENIbHBIN CTaHIAPT BHICIIET0 00pa30BaHus - OakanaBpuar 110 HapPaBICHHIO TOATOTOBKA
13.03.02 DnekTposHEpreTHKA U 3MEeKTPOoTeXHAUKA (prka3 MuHoOpHaykn Poccnu ot 28.02.2018 1. Ne 144)

COCTABJICHA HA OCHOBAHUM y‘[eGHOFO IJiaHa OﬁpaSOBaTeHLHOﬁ nporpamMmabi:

13.03.02 HampagsiieHue noaroToBkH "DIEKTPOIHEPreTUKA U JIEKTPOTEXHHUKA"
IIpodmis "DnexrpocHabxeHne"
roJ Havyaja noarotosku 2021

Pa6ouyio nporpammy cocTaBuJi(u):
x.m.H., Joyenm, []epoununa Mapuna Anexcanoposna
Pabouas mporpamMma oo0OpeHa Ha 3aceAaHuK Kadeapsl EcTecTBeHHO-HAYYHBIX AUCIHILIHH

3aBenyromuii kadenpoit Jimaesua Onbsr UropesHa



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Kypc ¢u3ukn sBnsercs oOieHayIHOH AUCIUIUIMHON U 0a3upyeTcs, B OCHOBHOM, HA MaTeMAaTHKE ¥ 3HAHUAX O IPHPOJE U
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KU3HU

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.1.1 | Maremaruka

2.1.2 | Xumus

2.1.3 | Maremartnka

2.1.4 | Xumus

2.2 | AucuMnJMHbI M NPAKTHKH, AJI5 KOTOPbIX OCBOEHUE TAHHOMH TUCHUILINHBI (MO1Y/Is1) HEOOX0AMMO KaK
npeauiecTByIoLee:

2.2.1 | OnTUMH3AIHS CHCTEM 3JICKTPOCHAOKEHHS

2.2.2 | OCHOBBI aBTOMaTHYECKOTO YIIPABICHUS

2.2.3 | HayuHo-uccnenoBaTensckas padbora

2.2.4 | OnTUMH3AIMS CHCTEM 3JIEKTPOCHAOKEHHS

2.2.5 | OCHOBBI aBTOMAaTUYECKOTO YIIPABICHUS

2.2.6 | Hayuno-uccnenoBatenbsckas padbora

3. KOMIIETEHLIMHA OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3VJIBTATE OCBOEHHWS AUCLIUILIHBI
(MOJYJIS)

OIIK-3: Cnioco0eH NpUMEHATH COOTBETCTBYIOIIMI (PH3MKO-MaTeMATHYECKHUIi aNMmapaT, MeTOAbl AHAJIN3a U MO/IeJIMPOBAHNS,
TEOPETUYECKOT0 U IKCIIEPUMEHTAJBHOI'0 UCCJICI0OBAHUA TITPH PEIICHUH npocbeccnonam,nux 3agad

OIIK-3.1: IIpumenseT MaTeMaTHUECKUH allapar UCClef0BaHus (HYHKIUH, THHEHHOH anreOpsl, 1udhepeHInaIbHOTO |
HHTETPajbHOTr0 UCUUCICHYS, PSI0B, TU((EpeHIIMATBHBIX YPaBHEHHH, TEOPHU (DYHKIIMH KOMIUIEKCHOTO EPEMEHHOT0, YUCICHHBIX
METOZIOB

OIIK-3.2: JIleMOHCTpHUpYeT MOHUMaHHE (UIUICCKUX SBICHUIN U IPUMEHSET 3aKOHBI MEXaHUKH, TEPMOTTHAMUKH, DIIEKTPHUECTBA 1
MarHeTu3Ma, ONTUKH

OI1K-3.3: JIleMOHCTpHUpYET MOHUMAaHHE XUMUUECKUX MPOLIECCOB U MPUMEHSET OCHOBHBIE 3aKOHBI XUMHH

OIIK-3.4: JIleMOHCTpHPYET IIOHUMaHUE OCHOB aBTOMATHYECKOTO YIPABICHUS U PETyITUPOBaHHS

OIIK-3.5: BeinonHsIeT MOAEIUPOBAHUE CUCTEM aBTOMATUUYECKOTO PETYINPOBaHUS

B pe3ynbTaTe 0cBOEHHS TUCHUILTHHBI 00Y4AIOLIHIICA T0/KEH

3.1 |3nath:
3.2 | YmeTh:
3.3 | Bragern:
4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)
Bun HaumeHoBaHMe pa3fesioB H TeM /BH/L 3aHATHS/ Cemectp | Yacos | Jlutepatypa | IIpIlo
3aHATHS / Kype ATroT

Paznen | Pazmen 1. ®u3nyeckne OCHOBBI KJIACCHYECKOI MeXaHUKH

Jlex Junamuka /JIex/ 2 2 JI1.1 0

Cp Kunemaruka. Tunamuka /Cp/ 2 20 0




JIab Junamuxka. JlabopatopHas pabota 1. OCHOBEI METOI0B 00pabOTKHI 2 4 J1.6 0
pe3yabpTaTOB U3MepeHuil pusmueckux BenuuuH. JlabopaTopHas padoTa 2.
OmnpeneneHue IIOTHOCTH T MpaBWiIbHON Gopmel. JlabopaTopHas
pabora 3. OnpeneneHue yCKOpEHHs CHIIBI TSHKECTH 1Mo criocody beccens.
JlaGoparophas pabota 4. OmnpeneneHre MOMEHTa HHEPLIMH MaXOBOT'O
KoJleca IMHaAMUYecKuM MeTooM. JlaboparopHas pabota 5. V3ydeHue
OCHOBHOTO 3aKOHA TMHAMHKH BPAIaTeIFHOTO JBHKEHHS C TOMOIIBIO
MasTHuka Obepbexa /J1ab/
Jlex Mexanunueckue konebanus 1 BoJHbI /JIek/ 2 2 0
Cp Mexanuueckue konebanus u BoaHbI /Cp/ 2 20 0
Paszmen | Pa3gen 2. MoJiekyasipHasi pU3MKa M TePMOJTUHAMHKA
Cp MonekynsapHo-kuHeTHueckas reopus /Cp/ 2 20 0
Jlex Tepmoanaamuka /JIex/ 2 2 JI1.1 0
Cp Tepmomunaamuxa /Cp/ 2 20 0
Jla6 Tepmoanaamuka. JlaboparopHas pabora 6. V3MepeHue [UTHBI 3BYKOBOU 2 2 J1.5 0
BOJIHBI,CKOPOCTH 3ByKa U ko3¢ unuenta [Tyaccona mo pa3oBsiM
cooTHomeHusM. /J1ad/
Paznen | Pa3zmen 3. DuexTpuyecTBo
Jlex OnekrpocTatuka /Jlex/ 2 2 JI1.1 0
Cp Onexrpoctaruka /Cp/ 2 20 0
Jlex OnexkrpoauHamuka /JIex/ 2 2 0
Jlab Onexrpoaunamuka. JlaboparopHas padora 7. FI3smepeHune COPOTUBICHUS 2 2 J12.1 0
METOJIOM YPaBHOBEIIIEHHOTO MOCTHKA /J1ab/
Cp Onekrpoauaamuka /Cp/ 2 20 0
Paznen | Pa3zgen 4. DiekTpoMarHeTusm
Cp Marunutoctaruka /Cp/ 2 4 JI1.1 0
Jlex MaruutHas naaykuus. Teopust MakcBenia Ajist 31€KTPOMarHuTHOTO 2 2 0
oyt /JIex/
Jla6 Marnutoctaruka. JlaboparopHas padota 8. OmnpeneneHre 2 2 J12.1 0
TOPU30HTAIBHON COCTABISAIONICH MarHUTHOro Tosist 3emiun /J1a6/
Cp MarnutHas uHnykuus. Teopus MakcBesia 11st 31€KTpOMarHuTHOTO 2 20 0
noJist /Cp/
Pazpen | Paspen S. Onrtuka
Cp Odusnueckas ontuka /Cp/ 2 8 0
Jlex KsanroBas onrtuxa /JIek/ 2 2 J1.1 0
JIab KsanroBas onrtuka. JlabopatopHas padora 9. Onpenenenue nokasarenei 2 2 JI1.3 0
MIPETIOMIICHUS JKUIKOCTEH C MOMOIIBIO pedpakTomerpa AdOe.
JIabopaTopHas pabota 10. OnpezneneHue TeMIepaTypsl packaIeHHOTO
Teja ONTHYECKUM MeTogoM /J1ab/
Cp KsanToBas ontuka /Cp/ 2 20 0
Paznen Pa3nen 6. AtomHasi u siiepHasi pusuka
Jlex Crpoenue aroma /JIex/ 2 2 0
Cp Crpoenue atoma /Cp/ 2 20 0
Cp Snepuas ¢puzuka /Cp/ 2 10 J1.2 0
HKP 3ammrta 1abopaTopHbIX padot /MKP/ 2 4 JI1.4 0

5. COJEP’KAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen 1. ®usudeckue OCHOBBI KIACCUUECKON MEXaHUKH

Tema 1.1. Kunematuka

OneMeHThl KUHeMaTHKH. Mozenu B MmexaHuke. Cuctema otcueta. IlocTynarensHoe ABHKEHUE TBEPAOTO Tena. TpaekTopus, AauHa
IyTH, BEKTOp nepemerieHus. CKoOpocTh M yCKOpEHHE TOUKH Kak IPOU3BOJIHBIE pajinyca-BeKTopa 1o BpeMeHnu. HopmanbsHoe u
TaHTeHIMaJIbHOE ycKopeHus. Kitaccudukanus BUIOB JBIKSHUS.

Tema 1.2. lunamuka

Tpu 3axona nuHamuku Herotona. [ToHATHS Macchl U Cuulbl. Bubl cuil B MEXaHUMKE: TPEHUs, YOPYTOCTH U TAroTeHus. Miyibe Tena.
Wmmynsc crutel. BHenrHme u BHyTpeHHHE CHITBL. 3aKOH COXpaHEHHS MMITYJIbCa MEXaHHIeCKo# ciucteMsl. LleHTp Mace (ieHTp
WHEPIIH) MEXaHUYECKON CUCTEMBI U 3aKOH €r0 IBH)KEHHUSL.

PaGoTa nmocTosiHHO# 1 TepeMeHHO# cuiTbl. BeipaxkeHre paboThl CHIIBI Uepe3 KPUBOJIMHEHHBIN HHTErpain. MOITHOCTh. DHEPrusl KakK
YHUBEpCAIbHAS Mepa Pa3INIHBIX (OPM ABIKEHHS U B3anMoeHcTBHsA. KnHeTHYeckas SHeprusl MeXaHNIeCKOH CHCTEMBI. 3aKOH
COXpaHEHHS MEXaHHIECKOH SHEPTHU U €T0 CBA3b C OJHOPOIHOCTHIO BpEMEHH. Y Iap aOCOIIOTHO YIPYIHX U HEYIPYTUX Tel.
MoMeHT HHEepLUH TBEPJOTO TeJa OTHOCUTENBHO ocu. [IpumMeps! ero Beraucienus. Teopema LlTelinepa. MomeHT cuibl. OCHOBHOE




ypaBHEHUE JUHAMUKH BpAIIATeIbHOTO IBMYKEHUS TBEPJOTO TeJla OTHOCUTEIILHO HETIOABHKHON OCH. 3aKOH COXpaHEHUsI MOMEHTa
UMILYJIbCA U €r0 CBSI3b C U30TPOITHOCTHIO MPOCTPAHCTBA.

3akoH BceMUpHOro TsAroTeHus. [loTeHnmnansHas 3Heprus MaTepruaibHOW TOYKH BO BHEUTHEM CHUJIOBOM II0JI€ U €€ CBSI3b C CHIIOH,
JIECTBYIONIEH Ha MAaTePHATILHYIO TOUKY. 3aKOH COXPAaHEHHUSI MEXaHUYEeCKOM YHEPTUHU U €0 CBS3b C OJHOPOIHOCTHIO BPEMEHH.
JlaBnenue B )KUAKOCTH U raze. Exunuisl usmepenus aasienus. 3akonsl [lackans u Apxumena. TeueHue uieanrbHON )KUAKOCTH.
YpaBHEHHE HEPA3pBIBHOCTH. Y paBHEHUE bepHymn v cieacTBus u3 Hero. Teuenne Ba3kon xuakoctu. opmynsl HetoToHa 1
Croxkca. Koo punueHT BI3KOCTH U METOJIBI €r0 ONpPECTICHHUSI.

Tema 1.3. Mexanndeckue KoeOaHUs ¥ BOJTHBI

I'apMoHuueckue KonebaHus U uxX XxapakTepucTuky. [uddepeHnnanbHoe ypaBHEHHE rapMOHIYECKUX KoeOanuil. [IpyKuHHbII,
(usndeckuii 1 MaTEeMaTHIECKUN MasSTHUKHA. DHEPTUs TApMOHUICCKHUX KojeOanuid. ClIoKeHHE TAPMOHHYECKHUX KOJIeOaHUA OJTHOTO
HaIpasJeHUs U OAMHAKOBOM yacToThl. buenue.

CrnoxeHus B3aMHO MEPIeHANKYSIPHBIX Konebanuil. @urypsl Jlnccaxy. 3aTyxaromue 1 BRIHYXICHHbIe Kosebanus. Pezonanc.
BonHoBBIe iporiecckl. MexaHn3M 00pa3oBaHUs MEXaHUYECKHX BOJH B YIIpyroi cpene. [IpononbHbIe B TOIIEPEYHBIC BOIHBI.
YpaBHeH#He TUIOCKOH Oerymiei BomHbI. [[JTnHAa BOIHBI M BOJIHOBOE YHCIIO.

Paznen 2. MonekynspHast pu3nKa U TepMOJMHAMHKA

Tema 2.1. MonekynsipHO-KHHETHYECKAs] TEOPUS

OnbITHBIE 3aKOHBI UCANBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcHoBHoe ypaBHeHue MKT uzaeanbHbIX razos.
Cpennss KHHEeTHYIecKasi SHepriust MoneKyil. MoleKyIsIpHO-KMHETHYECKOe TOJIKOBaHUE aOCOIIOTHON TeMIepaTyphl.

DJIeMEHTBI CTATUCTUYECKOH (U3UKH. 3aKOH MakcBeluia I pacipeielIeHHs MOJIEKYIT HICAILHOTO Ia3a 110 CKOPOCTSIM.
Bapomerprueckas Gpopmyna. 3akoH bonbiiMaHa Ui paciipefeeHus YacTUI] BO BHEIITHEM TOTEHIINATIBHOM 11oJie. CpeaHee YrcIio
CTOJIKHOBEHHUH U CpeqHssA ATHHA CBOOOAHOTO Mpodera MOIeKyIl.

OmnsitHOe o6ocHoBarre MKT. Tuddy3usi, TemIompoBoHOCTh U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe u HproToHa.

Tema 2.2. TepmoauHamuka

Baytpennss sHeprust. Unucno creneneit cBoO0ABI MOIEKyI. 3aKOH PaBHOMEPHOT'O PACHPEISIICHNS SHEPTUH MO CTETIEHSIM CBOOOIBL.
IlepBoe Hauano TepMoanHaMUKH. PaboTa raza npu usmMmeHeHuu ero oobema. TermnoeMKocTb MakpocucTeMbl. MossipHast
TEMI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH HI€ANIbHOTO Ta3a OT BUja npoliecca. [IpuMeHeHne nepBoro Hadaaa TEPMOJUHAMHUKH K
u3omporneccaM. AnuabaTHbI mporecc. Y paBHeHue [Iyaccona.

Kpyrossie mponeccel. O6paTumsie u HeoOpaTuMble mpouecchl. Llukia KapHo u ero k.IL.A. 1 uaeaasHOro rasa. Bropoe Hauano
TepMoguHaMUKH. [loHsATHE 00 SHTpONMH, €€ CTAaTHCTHIECKOE TOJIKOBaHHE.

CuItel ¥ TOTEHIINATIBHAS SHEPTHS MEKMOJICKYIIIPHOTO B3auMoieHcTBISL. D ek THBHEIN qraMeTp MoJeKyl. Y paBHeHHe BaH-1ep-
Baansca. ®a3ossre nepexons! 1 u 2 pona. Kputnueckoe cocrosuue. TpoiiHast Touka. OCOOEHHOCTH TBEPIOTO U KHUIKOTO COCTOSHUIN
BemecTBa. IloBepxHOCTHOE HaTspkeHHe. CMvadynBaHue. KanunmspHele SsBICHUS.

Paznen 3. DnexTpuuecTBo

Tema 3.1. DnexTpocTaTika

3akon Kynona. Hanpsi>keHHOCTb 1 CHJIOBBIE IMHUY HANPS KEHHOCTH 3JeKTpudeckoro nois. [Ipunnun cynepnosunun
asiekTpudeckux noiseil. [Ipumep pacuera HanpsHKEHHOCTH 10JIS, CO37aBaeMoi cucTeMOH 3apsaa0B. [10Tok BekTOpa HaNPSKEHHOCTH
anexTpuyeckoro nois. Teopema Octporpanckoro-I'aycca

PaboTa cuit 3eKTpUUecKoro moJs 1o nepeMelieHuro 3apsaaa. LIupKynanus BeKTopa HanpsbkeHHOCTH. [loTeHInanbHbIi XapakTep
3NEKTPOCTATUYECKOro Noud. IToTeHnnan anekTpu4ecKkoro nojis. DKBUIOTEHIHAIbHbIE TOBEPXHOCTU. CBA3b MOTEHLIUANA C
HaNpsHKEHHOCTBIO NOJIS. DIEKTPUUECKOE MOJIE B AUINEKTPUKAX. TUIIBI TU3IEKTPUKOB. Buasl nonspusanuu. Bekrop nonspusanuu.
IIpoBOAHUKH B 3IEKTPOCTATUYECKOM IoJe. DIEKTPOEMKOCTh poBoAHUKa. KoHneHcaTops! u ux BuAsl. DopMyria MIOCKOTo
KoHzieHcaTopa. CocoObl cOeIMHEHMsT KOHAEHCATOPOB B GaTapero. DHeprus eKTpocraTuyeckoro nost. O0bEMHast INIOTHOCTh
SHEPIUU.

Tema 3.2. DnexkrpoarHaMUKa

ITocTostHHBIIH dNeKTpUYecKuil TOK. Buiel HocuTenei 3apsiia B pa3nnuHbix cpenax. Cuna Toka. Bekrop miotnoctu Toka. 9C
UCTOYHMKA TOKa. 3akoH OMa 715 ydacTKa U nojaHoi nenu. CompoTuBlIeHHe U TPOBOJUMOCTb IPOBOIHUKOB, UX TEMIIEpaTypHas
3aBUCUMOCTb. PacueT cOpoTUBICHUN NIPU Pa3NUYHbIX BUIAX COCAUHEHHM.

PaboTa 1 MOITHOCTH 371eKTpuYecKoro Toka. 3akoH Jlxoynsa-Jlenma. [Ipasuna Kupxroda n npuMeHeHHe UX K pacdeTy
Pa3BETBIEHHBIX LIETEH.

Paznen 4. DnexTpomMarseTusm

Tema 4.1 MarauTocTaTHKa

MarnuTHoe none. Maaykys MarHuTHOrO noiisi. CunoBble IMHAKM MAarHUTHOTO T0JIs1, €r0 BUXPEBOI XxapakTep. 3akoH AMmepa 1
CHUJIBI, ACUCTBYIOLIEH HA IPOBOIHUK ¢ TOKOM. [IpaBuio neBoil pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TokoM B
MarautHoM mode. [Ipusnun paboTs! anekrpoasurarens. 3akoH buo-Casapa-Jlamnaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
noJiei (MpsSIMOTO U KPYroBOTO TOKOB).

Cuiibl B3aMMOJICHCTBHUS IapaJlIeIbHBIX TOKOB. 3aKOHBI AMIiepa. JIBHkeHME 3apsKEHHBIX YaCTULl B MAarHUTHOM nosie. Cuia
Jlopenna. Hupxkymnsuus Bektopa H u B. 3akoH nosHoro Toka. MarautHoe nosie cojieHou1a M Topouaa. [1oTok BekTopa MarHUTHOU
unaykuuu. Teopema I'aycca s nonst B. [loTtok Bektopa B yepes conenoun.

Tema 4.2. MaruutHas uaaykuus. Teopust Makcsenia Ajst 31€KTPOMarHUTHOTO MO

PaboTa no mepemMenieHuo MPOBOTHIKA M KOHTYpPa ¢ TOKOM B MAarHUTHOM TOJIe. DJIeKTpOMarHuTHas MHAyKnus. 3akoH @apanes u
€ro0 BBIBOJ] U3 3aKOHA coxpaHeHus 3Hepruu. Ilpasuno Jlenmna. SIBnenue camonHayKimu. MHIyKTUBHOCTH KOHTYpa. DJ1C
CaMOMHAYKIUH. B3auMHas HHIyKIus.

MarsauTHOe TI0JIe B BemecTBe. THITBI MarHeTHKOB (IHa-, Tapa- U peppoMarHeTHKy), uX Gpusndeckas mpupona. HamarHn4eHHOCTS.
MarnuTHas npoHunaeMocTs BemecTsa. OcHoBbI Teopuu Makcseiuia. Tok cMelieHus. YpaBHeHus: MakcBenla B UHTEIPalbHOU

tdhopme.




IonsTre 0 nepeMeHHOM Toke. OMHUYECKOE, peaKTUBHOE (EMKOCTHOE U MHIYKTHBHOE) U ITOJTHOE COMPOTUBICHUS LETIH IIEPEMEHHOTO
Toka. 3akoH OMa I el NepEMEHHOro ToKa. MOIIHOCTD, BbIAEIsIeMas B IIEMH NEPEMEHHOTO TOKA.

OnexTpoMarHUTHBIE KosleOanus. ["apMOHMYECKHe, 3aTyXarolie 1 BEIHYKICHHbIe KoaeOanus. [loHsTHe 0 pe3oHaHce.
OnexTpoMarHUTHBIC BOJIHEI U UX CBoiicTBa. I1Ikama 3eKTpOMArHUTHBIX BOJH.

Paznen 5. Onrtuka

Tema 5.1. @usnyeckas onruka

OCHOBHBIE 3aKOHBI T€OMETPUUECKOM ONTHKU. AOCOIIOTHBIN U OTHOCUTEIBHBIN ITOKa3aTeN! mpenoMiIeHus. 1x pusndeckuii cMBICI.
SIBneHue nonHoro BHyTpeHHero orpaxkenus. Cerosoapl. Chepuueckue 3epkana. Popmyna sepkana. [locrpoenne nzobpaxeHuii.
Tonkwue mua3b1. @opMmyna auH3EL [locTpoeHue H300paKeHHIH.

BonHoBas snekTpoMarHuTHas Ipupojia ceera. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH. Bpems u anuna
KorepeHTHOCTH. [IpocTpancTBeHHas korepeHTHOCTh. UHTepdepenuus cBeta. MeToap! HabmoaeHus naTepdepeHuun ceeta. Pacuer
unTepdepeniyn B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IJIeHKaX. [10710Ckl paBHOH TONIIMHEI M PABHOTO HAKJIOHA.
Kompma Hetotona. IIpuMenenne nHTEphEepeHIINN B HAyKe ¥ TEXHHUKE.

Judpakmus ceera. [Tpurnun Ioitrenca-®penens. Metox 301 @penernst. Judpaxnus OpeHenst Ha KPYTJIOM OTBEPCTHH U JUCKE.
Judpaxuust Ha mpocTpaHcTBeHHOI pemetke. Popmyna Bynbsda-Bparra. Pentrenorpagpudeckoe nccieoBaHue CTpyKTypbI
kpucTamioB. [lonsTre 0 ronorpaduy.

Ilonspusanus ceera. EcTecTBEeHHBIN U MOIAPU30BaHHbIN cBET. 3akoH Maitoca. Ilonspusanus cBeTa Ipyu OTPaKEHUU U
MIPEJIOMIIEHUH Ha TPpaHuIle ABYX AUAJIEKTPUKOB. 3akoH bprocrepa. [IBoitHoe nydenpenomuenue. Ilpuzma Hukons. [onsapouas u
HONAPHU3ALIOHHBIE IPU3MBI.

HckyccrBenHas ontrdeckas anmzoTponws. Dddextsr Keppa n @apanes. OnTrdaecky akTHBHBIE BelecTBa. Jlucmepcus cera.
OneMeHTHI 3IeKTPOHHOM Teopuu aucnepcuu ceera. [lormomenue (abcopOius) ceta. 3akoH byrepa.

Tema 5.2. KBanToBas onTuka

TemnoBoe U3TydeHHE U €T0 XapaKTePUCTHKH. AOCOMOTHO YepHoe Teno. 3akoH Kupxroda. 3akon Credana - Bonpimana.
Pacnipenenenue sHepruu B criekTpe abCOMIOTHO YepHOTO Telna. 3akoH cMerienus: Buna. @opmyna Penes-/xunca.

SBnenue horoaddexra. Buenrnuit porospdext u ero 3akonsl. DoToHsl. YpaBHeHHe DHHIITENHA I BHEIIHET0 GoTodddexra.
Macca n ummynsc ¢potona. JlaBinenue ceera. Onbitel JIebenena. Jlasepsl, mpuHIMI JeHCTBHS, YCTPOHCTBO U IPUMEHEHHE.

Paznen 6. ATomHas u sigepHast puznka

Tema 6.1. CtpoeHue aroma

Mopemn aromoB TomricoHa u Pesepdopaa. DMmupraeckre 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAHHS M MOTJIOMICHHS aTOMOB.
®opmyna Punbepra. JInneituarsiii ciekTp aroma Bogopoaa. OCHOBHBIE CEPUH CIIEKTPAIBHBIX JINHAN.

Bonna Jlyu ne Bpoitns. OnpiTHOE 000CHOBaHHE KOPIYCKYJISIPHO-BOJIHOBOTO Tyallu3Ma CBOMCTB BemecTBa. COOTHOLICHHUS
HeonpezenieHHocTel ['eli3enOepra kak NposiBIeHHE KOPITyCKYISIPHO-BOJIHOBOTO Jlyaln3Ma CBOHCTB MaTtepuu. BonHoBas GpyHKuuns n
ee craTucTuuecKuil cmeici. YpaBHeHue IlIpénunrepa s cralioHapHbIX COCTOSHUM.

Ioctynater bopa. BopoBckas Teopust aroMa BOJIOPOAa M BOZOPOJONOT0OHOT0 HOHA. ATOM BOJOPOJia B KBAHTOBON MEXaHHKE.
KBanToBslie uncna. Criue anekTpoHa. CrinHoBoe kBaHTOBOE uncio. [Tpunnun INaynu. Pactipenenenue 3neKTpOHOB 1O COCTOSTHUSIM.
Tema 6.2. SInepHas pusnka

Pertrenosckue criekTpsl. 3akoH I'. Moznu. [Tornomerune, CIOHTAaHHOE U BRIHYX/ICHHOE H3IydeHue. IIorsaTie 00 onTHaeckux
KBaHTOBBIX FeHepaTopax (ITa3epax). Pasmep, cocTas u 3apsi aTOMHOro aapa. MaccoBoe u 3apsiioBoe uucia. Jleekt Maccsl 1
SHEprus CBA3M sApa.

BsaumMopnelicTBue HYKJIIOHOB U IIOHATHE O CBOMCTBAX U MPUPOAE AACPHBIX CHI. Monenu siipa. PanuoakTHBHOE U3IIy4E€HHUE U €T0
BHUJIBL. 3aKOH PAaJHOAKTUBHOTO pacmana. 3aKOHOMEPHOCTH U IPOHCXOKAEHHE anb(a, OeTa - 1 raMMa-U3TydeHUs] aTOMHBIX A7ep.
ITonsiTHE 0 AAEPHBIX PEaKIMIX U UX OCHOBHBIX TUNaX. McKkyccTBeHHas paluoakTUBHOCTD. [lenenue Tsokenbix suep. Lennas
peakmust neneHus. [loHaTHe o simepHOi SHepreTuke. Peakist CHHTe3a aTOMHBIX siiep. [IpobieMa yrpaBisieMbIX TepMOSACPHBIX
peakiuii. DneMeHTapHbIe YacTHIBL. VX Kraccupukanus.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

BrinosHeHue U 3aIuTa 1ab0paTopHbIX padoT
BrImosHeHHe caMOCTOSATEIbHBIX paboOT

3auer

DK3aMeH

6.2. TeMbl NHCBMEHHBIX PadoT

6.3. KO]—ITpO.]'I])HbIe BOIIPOCHI ! 3a/1aHUSA

OIIK-3: CnocobeH mpUMEHSITh COOTBETCTBYIOIIUH (DPU3UKO-MaTeMaTHIECKHUH anmapar, METOAbI aHATH3a H MOAEIHPOBAHUS,
TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOTO HCCIIEJOBAHMS TIPH PELIEHHH MPO(ECCHOHAIBHBIX 3a1a4

1 yacTp

OTKpBITBIE BOIPOCHI

Bompoc Nel

OnummTe Tporece H3MepeHns KodQUITHEeHTa TPEHNS CKOIBKEHUS MEKITY ABYyMsI OBEpXHOCTSIMHU. Kakue mapameTpsl HE0OX0AnMO
KOHTPOJIHMPOBATH MPH MPOBEIEHUH YKCIIEPUMEHTA?

OtBer:




Jnst uamepeHust KodpOUIMEHTa TPEHHS CKOIBKEHUS MEXK/Y ABYMS IIOBEPXHOCTSIMU OOBIYHO MCITOIBb3YETCSl METOZ HAKIIOHA
iockocTd. OJMH U3 00BbEKTOB ITOMEIAETCsl HA HAKJIOHHYIO INIOCKOCTh, ¥ IIOCTENICHHO YBEJIMYMBAETCS YroJl HAKJIOHA 10 MOMEHTa
Hagasa ckoibkeHus. Koaddurment TpeHns paccanTeiBaeTcs Kak TaHT'CHC yIila HaKJIOHA. BakKHO KOHTPONMMpPOBATh YHCTOTY
MOBEPXHOCTEH, PpABHOMEPHOCTH MPHUIOXKCHUS HATPY3KH U OTCYTCTBHE BHOpanuii.

Bomnpoc 2:

OO0bsicCHUTE, KaK N3MEPUTH CKOPOCTh PACIIPOCTPAHEHNUS 3ByKOBBIX BOJIH B cpejie. Kakue MeToibl HCIIONb3yI0TCs ISl 3TOTO U KaKue
(akTOPBI HYXKHO YIUTHIBATH?

OrtserT:

CKopocTb pacrpocTpaHEeHUsI 3BYKOBBIX BOJIH B CPEJIE M3MEPSIETCS C TIOMOIIBIO METO/I0B, OCHOBaHHBIX Ha PErUCTPAllii BPEMCHU
TIPOXOKICHUS 3ByKOBOM BOJHBI MEX/TY JBYMs TOUKaMH. VICTIONB3YyIOTCS YIBTPAa3ByKOBEIC JaTUUKH WIIM MUKPO(OHEL. BaskHo
YYUTBHIBATh TEMIIEPATYPY CPE/Ibl, BIAXXHOCTh M HAIMYKE MPEISTCTBHI, KOTOPBIE MOTYT HOBIHATH Ha pACHPOCTPaHEHHE 3ByKa.

3aKpLITLIe BOITPOCHI C OAHUM IIPaBUJIBHBIM OTBETOM

Bomnpoc Ne3

Kakoii 3aK0H OIMCHIBaeT JABMXEHHE TeJa 110]] BO3JCHCTBHEM BHEIIHEH CHIIbI?
a) 3aKOH BCEMUPHOTO TATOTEHUS

b) Bropoii 3akon HeroToHa

¢) Tperwnii 3akoH HeloToHa

d) 3akoH coxpaHeHHs SHEPTUU

IIpaBunsHENA oTBeT: b) Bropoii 3akon HeloToHa

Bompoc Ned4

Kaxoit mprbop ucnonbiyeTces Uit H3MEpeHHst CKOPOCTH 3ByKa B Boje?
a) l'maponokarop

b) OxooT

¢) Conorpad

d) laTunk naBiueHus

[IpaBunbHeIi oTBeT: a) ['Maponokarop

3aKpBITBIC BOITPOCHI C HECKOJIbKMMU MTPAaBUJIbHBIMU OTBECTAMHU

Bompoc Ne5

Kaxwue ¢pakTopsl BIUAIOT Ha CTaOMIBHOCTE CyIHA Ha BOJe?
a) ®opma kopiryca

b) Pacipenenenue rpy3os

¢) Bricora HanBogHOTO OOpTa

d) I'nmybuna ocaaku

IIpaBuibHBIE OTBETHL: @, b, ¢, d

Bompoc Ne6

Kaxkue npuOops! HCIIONIB3YIOTCS [UTS U3MEPEHHSI MAaTHUTHOTO TOJIS?
a) Kommac

b) MarautomeTp

c¢) NanpBanoMeTp

d) Karymika nHIyKTHBHOCTH

IIpaBusbHbIe OTBETHL: b, d

BOHpOCI)I Ha YCTAaHOBJICHUC MOCJICAOBATCIBHOCTH

Bompoc Ne7

YcTaHOBHTE MPABHIIBHYIO ITOCIEIOBATEIFHOCTD IIAaroB IIPH MPOBEACHUN SKCIEPHMEHTA 110 U3MEPEHUIO CKOPOCTH 3BYKa B BO3/IyXe:
1. [MonkroueHre MUKPOPOHOB K PETHCTPUPYIOIIEMY YCTPOWMCTBY.

2. W3mepenue BpeMeHHU MPOXOXKICHUS 3ByKa MEXIY MUKPO(GOHAMHU.

3. Pacder ckopocTH 3Byka IO M3BECTHBIM PACCTOSIHUSIM U BPEMEHHU.

4. Hacrpoiika paccTosHHI MEXTy MHUKPO(OHAMH.

IIpaBumnbHas nocnenoBaTenbHOCTh: 4 — 1 — 2 — 3

Bomnpoc Ne§

YcTaHOBHTE NOCIEAOBATEIFHOCTD IIIArOB P HACTPOHKE JIA3ePHOTO AaNbHOMEpa IS H3MEPEHHUS PACCTOSHUS:
I. Hacrpoiika npueMHuKa cursana.

2. INoaxmouyeHre UCTOUYHNKA MUTAHUSI.

3. Hacrpoiika nepenatomiero nasepa.

4. W3mepeHue paccTosHUs.

[IpaBuiibHas IOCTIENOBATENBHOCTD: 2 — 3 — 1 — 4

Bormnpoce! Ha ycTaHOBIIEHHE COOTBETCTBUS




Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXIY (DU3UUCCKUMHU SIBICHUSAMH U IPUOOPAMH, HCIIOJIB3YEMBIMU JUIS MX U3yYCHHS:
Dusmyeckoe sBICHUE [pubop

a) DnektpuuectBo 1) AMmepmeTp

b) Maruetusm 2) Komnac

¢) OnTryeckue 3G eKThI 3) CnekTpomMeTp
d) PammoaktuBHOCTE 4) I'efirepoBCKuMii CUSTUMK
IIpaBUIBHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXTY (PU3UUECKUMH BEIMYMHAMH U UX €AMHHUIIAMU H3MepeHHs B MexXIyHapoaHO! cUCTeMe eAMHHMI
(Cn:

duznveckast BEIHMIHNHA Ennanma usmepeHus
a) Cuma 1) Hetoton

b) Pabora 2) [Ixoynb

¢) MomHocTh 3) Barr

d) Oneprus 4) Jxoynb

IIpaBuIBHOE COOTBETCTBUE:

a)— 1)

b) —2)

¢)—3)

d—4)

2 yacTtb

OTKpBITEIE BOIIPOCEHI

Bomnpoc Nel

OO0BbsicHHUTE, KaK POUCXOIUT MPETIOMIIEHHE CBETa HAa TPAaHUIIE ABYX CPEJl C pa3HBIMU MMOKa3aTesIMu npenomiieHus. Kakue gakropsr
BIIMSIIOT HA YTOJI MPETOMIICHUS?

OrtBeT:

IIpenoMiieHrE cBeTa MMPOUCXOIUT, KOTIA CBET MEPEXOIUT U3 OJHOM CPEIbl B APYTYIO C pa3IMIHBIM ITOKa3aTeNIeM ITPETOMIICHUS.
Yron npenomiieHusI ONpeaenseTcs] OTHOIEHHEM CHHYCOB YIIIOB MaJIeHHsI U peJIOMIIeHHs, coraacHo 3akoHy Cremna-/lexapra. Ha
YroJI IPEJIOMIICHHS BIUSIOT MOKA3aTe M MPETOMIICHHsI 00eUX Cpejl, YroJl MaIcHHs CBETa U JTHHA BOJIHBI CBETA.

Bonpoc Ne2

OO0BbscHUTE, KaK POUCXOIUT HOTOAIPPEKT u Kakue (hakTophl BIUAIOT HA €r0 HHTEHCUBHOCTH. Kakue MaTepualsl Hanboee
3(h(HEKTUBHO TEMOHCTPUPYIOT POTOIDDEKT?

Ortsert:

DoT03(h(heKT — 3TO SIBICHUE, IPU KOTOPOM CBET BHIOMBAET MIEKTPOHBI I3 IOBEPXHOCTH MaTepuana. IHTeHCHBHOCTH (hoTodddexra
3aBHCHUT OT YAaCTOTHI CBETA, €0 MHTCHCHBHOCTH ¥ CBOWCTB MaTepuaia. MaTtepualbsl ¢ HU3KOIl paboTol BBIX0/Ia 3JIEKTPOHA, TaKHe
KaK MIeJI0YHBIC METaJUTbI, Hanbosee 3PPEKTHBHO MPOSBISIOT POTOIHDEKT.

3aKprTbIe BOIIPOCHI ¢ OAHUM PABUJIBHBIM OTBETOM

Bonpoc Ne3

Kaxkoit nmpubop ucnonas3yercs Al U3MEpPeHUs JUIMHBI BOJIHBI CBeTa?
a) Cnektpometp

b) ®orometp

c¢) Uuarepdepomerp

d) Mukpockon

I[TpaBuitbHEI 0TBeT: @) CHIEKTpOMETp

Bompoc Ne4

Kakoii a1eMeHT nepruoanvecKoil TabIHIBI HMeeT HanOOoIbIIee KOJTHMISCTBO IPOTOHOB B sipe?
a) Ypan

b) Ilmyronnit

¢) Panuit

d) Kanmudopuuii

[TpaBuibHBI OTBET: &) YpaH

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU ITPaBUJIbHBIMU OTBETaMHU

Bonpoc Ne5
Kakue MeTo1bl HCIONB3YIOTCS ATl OOHAPYKEHUS PaIHMOAKTUBHBIX HCTOUHUKOB?




a) l'amma-criekTpomeTpus

b) JleTeKTOpbl HOHU3UPYIOIIETO U3ITy4EeHHs
¢) PertrenoduryopecieHTHBIN aHAIN3

d) DnexTpoHHAS MUKPOCKOMHS
IIpaBusibHBIE OTBETHL: @, b

Bonpoc Ne6

Kakue npuOops! HCHIONB3YIOTCS AL HCCIEIOBAHUS ONTHYECKUX CBOIICTB MaTepHanon?
a) CriektpooTomMeTp

b) IMomspumerp

c) Peppaxkromerp

d) Kanubparop

I[paBuitbHBIE OTBETHL: 2, b, C

BOHpOCLI Ha YCTAHOBJICHUC MOCIIEA0OBATCIBHOCTH

Bonpoc Ne7

YcraHOoBHTE MPAaBIIBHYIO TIOCIEI0BATENBHOCTD 3TAIIOB MIPOLIECcca SIEPHOTO CHHTE3a:
I. OO6pazoBanue renusi.

2. CoenuHeHne ABYyX aTOMOB BOJOPOJA.

3. BricBOOOXKIEHNE YHEPIHH.

4. DopMHPOBaHHE HOBOII MaTepUH.

[IpaBuiibHas TOCTEIOBATENBHOCTD: 2 — 4 — 1 — 3

Bompoc Ne8

YcraHOoBHTE MPAaBUIIBHYIO TOCIEI0BATENBHOCTD IAr0B IPH MIPOBEICHUH KCIIEPUMEHTA 110 HHTep(EepeHIUH CBeTa:
L. Habnronenue u perucrparys HHTEpQEpEeHINOHHON KapTHHBIL.

2. YcTaHOBKa UCTOYHMKA KOTE€PEHTHOTO CBETA.

3. YcraHOBKa 9KpaHa A HaOMIOAEHHUsS HHTepGhEPEeHITHH.

4. PerynupoBaHue paccTOSHUSI MEXAYy UCTOUHMKOM CBETa U SKPAHOM.

IIpaBunbHas nocnenoBaTenbHOCTh: 2 — 4 — 3 — 1
Bomnpocs! Ha ycTaHOBIEHHE COOTBETCTBUS

Bonpoc Ne9

YcraHOBHTE COOTBETCTBHE MEXKTY (DU3UUCCKUMU SIBIICHUSMH U MX IPUMECHCHUEM B TEXHHUKE:
duznveckoe sBICHHE [IpuMeHeHrEe B TEXHUKE

a) ®ororp ekt 1) ConHeunsle GaTapen

b) SAnepusiit cunate3 2) Jlazepst

¢) Marnuthnoe none 3) Kommacer

d) DrekTpoMarHUTHAS WHIYKIIHS 4) T'enepanus 3IEKTPOIHEPTHHI

IIpaBuIbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bompoc Nel0

YCcTaHOBHTE COOTBETCTBHE MEXTY (GU3HUCCKUMU SBICHUSAMH B ONTHKE W X OTIIMCAHUEM:
Duzndeckoe SBICHHE Omnucanne

a) Judpaxuus 1) Pa3noxeHue cBeTa Ha CHEKTpajbHBIC I[BETA

b) IIpenomnenne 2) Msrubanne CBETOBBIX BOJH IIPH MPOXOXKICHUH Yepe3 Mperpamy
¢) ducnepcus 3) V3MeHeHne HalpaBiIeHUS CBETA IIPH IIEPEXOME U3 OTHOW CPeasl B APYTYIO

d) Unrepdepenuus 4) IlepekpriTue CBETOBBIX BOJIH, MPUBOSIIIEE K YCHICHHIO MM OCIa0JIeHUI0 MHTEHCUBHOCTH CBETa
I[TpaBuIIbHOE COOTBETCTBHE:!

2) — 2)

b) — 3)

c)—1)

d)—4)

6.4. MeTroauueckue MaTepHuaJibl, ONpee/siolye Npoue1ypbl OlleHHBaHUA

Metoanka OleHKH J1a00paTOPHBIX paboT

CTyIeHT MO/DKSH BBITIOJHUTE U 3AIIUTUTH BCE JIAOOPATOPHBIC PaOOThI, IPEIYCMOTPEHHBIC TIPOrPAMMOM THCIIUILIHHBL.
JlabopaTopHasi paboTa CUMTACTCS 3aLIMIICHHON IPHU YCIOBUH YIOBICTBOPUTEILHBIX OTBETOB Ha HEe MeHee 85% BCeX KOHTPOJIBHBIX
BOIPOCOB, IIPUBEICHHBIX B KOHIIE KXK/I0H PabOThl B TaDOPATOPHOM MPAKTHKYME, 4 TAK)KE BBITTOIHEHUS TECTOBBIX 33aHUi MO TeMe
paboThHI Ha YCMOTPEHHUE TIPETIOIaBaTeINeH.

MeTtoauka 3a4yeTa 1o JUCIHUILINHE




3adeT 1o AUCIMILUIMHE BBICTABIISCTCS 10 Pe3ylbTaTaM CHCTEMaTHYECKOH pabOThl CTy[EHTa B TCUCHHUE CEMECTpa.

Metoanka OLEHKH 3K3aMeHa 110 JUCLUIUINHE

Teoperndeckast 9acTh 3K3aMeHa M0 JUCIUIIIMHE IPEACTABIsIET cO00I KOMIIIIEKC BOIPOCOB HAa YCBOGHHE IPOHAEHHOT0 MaTepuania -
TEpMHHBI, OTIPeIeNICHNUS, 3aKOHBL.

B pamMkax TeopeTHueckoil YacTu 00ydaromuiics, A1 KaXk10ro 3alaHust, pOpMyIUpYeT IIPaBHIBHbIE C €TO TOYKH 3PCHUS OTBETHI.
3aJaHue CUUTAETCS BBIIIOJIHEHHBIM B TOM CIIy4ae, €CJIM AaHbl BEPHBIE OTBETHI HA BOIIPOCHL. B IPOTUBHOM cilyyae 3ajaHue
CUUTACTCS HEBBIIOIHCHHBIM.

ITpakTUdeckas yacTh SK3aMeHa M0 AUCLUILTHHE NPEJCTaBIsAET 3a/1a4H, HAlIPaBJIEHHbIE HA BBISIBICHUE BO3MOYKHOCTH ITPAKTHYECKOTO
IIPUMEHEHUSI KOHKPETHOIO TEOPETUUECKOr0 pasiena.

DK3aMeH BBICTABIISETCS C YUCTOM PE3yNbTaTOB BBIIOJIHEHUS TCOPETHUCCKON M MPAKTHIECKON JacTeil B COOTBETCTBHH C
HpPUBEJCHHBIMU HIXKE TPEOOBAHUIMH.

5 (OTIM4HO) >85 Bce 3amaHus BEITIOHEHB B COOTBETCTBUH C TPEOOBAHUSAMHE, B IMOJHOM 00beMe U 0e3 OommOoK.

4 (xoporo) 75+84 Bce 3amaHust BRIMONHEHBI B COOTBETCTBHH C TPeOOBAHUSAMHU, B 00BEME HOCTATOUHOM ISl OOILETOo
(YHKIIMOHUPOBAHHMS CHCTEMBI HJIH BBITIOTHEHO J[BA 3aJIaHUS B COOTBETCTBHU C TPEOOBAHMSAMH, B IIOJIHOM 00beMe U 0e3 OIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BeImoHeHO HEe MeHee BYX 3aJlaHWil B COOTBETCTBUU C TPEOOBaHHSAMH, B 00beMe
JOCTaTOYHOM JUIA 00IIeTo (hYHKIIHOHUPOBAHUS CHCTEMBI

2 (HeyaOBJIETBOPUTEIHHO) <50 BrinonneHo MeHee ABYX 3aJaHUil B COOTBETCTBUHU C TPeOOBaHHUSIMHU, B 00BEMeE

JOCTaTOYHOM JUIsl 00IIEro (QYHKIIMOHUPOBAHUS CHCTEMBI
HWToroBerii 6ami 3a 3k3aMeH BEICTABISIETCS 110 OIIEHKE Xy/IIeH 9acTh. B CIIOpHBIX ciIydasx IpenoaaBaTenb BIPABE 3aaBaTh
YTOUHSIOILUE BOIPOCHI U 1aBaTh JONOJHUTENBHBIC IIPAKTUYECKUE 3aJaHUs.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1 PexoMeHayemMasi TUTepaTypa

7.1.1. OcHoBHas JIMTEpPaTypa

ABTOpBI, COCTaBUTEIN 3arnaBue W3narenscTBO, TOA
JI1.1 | Tpodpumona Taucus Kypc ¢uzuku: yaebd. mocobue it HHKESHEp.-TEXH. CIell. By30B Mocksa: Axanemus, 2010
MBanoBHa
JI1.2 | BukynoB CtaHucnas du3mKa: 3a1a4u A7l CAMOCTOAT. PEIICHHS JIsl CTYJEHTOB BCEX CIIELL. Hosocubupck: HI'ABT,
BuxtopoBuy, 04. 1 3204. (hopM 0O0ydeHHsI 2011
Tpeiakuna Enena
TpanueBHa
JI1.3 | Curumos Bnanucna | OnTuka. @usnka aToma: 1a00paTOPHBINA IPAKTUKYM MO QU3HKe HoBocubupck: CI'YBT,
HBanoBuy, 2016
IIporononosa Huna
IlaBnoBHa
JI1.4 |Buxynos C. B., ®duznka: cOOpHHUK 33124 Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpeiakuna E. T.
JI1.5 |Hwuxurenko AHatommii |JlabGopaTOpHBIH IPAKTHKYM IO MOJNEKYISIPHOH (H3HKE: TPAKTUKYM Hosocubupck: CI'YBT,
I'eopruesuu, Skosies 2019
Bragumup
Huxomaesuu,

CurumoB Bnagucmnas
WBanoBuy, TpeiHKHHA
Enena TpanuesHna,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

JI1.6 | Huxutenko AHaTtonuii |JIabopaTopHBIH MPAKTHKYM MO MEXaHHKE Hosocubupck: CI'YBT,
I'eopruesuuy, SIkoBieB 2018
Biagumup
Huxonaesuu,

CurumoB Brnanucnas
WBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaunn Hukomnaesuu

7.1.2. Jlono/IHUTe/ILHASA TUTEpaTypa

ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI2.1 | Opnos Tpanuit JlabopaTopHBIil MPAaKTUKYM IO (pu3nke. DNEeKTPUIECTBO, MAaTHETU3M Hosocubupck: HI'ABT,
Bacunbesny, 2002
CunroxoB Muxanin
IlerpoBuu
8. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIMHBI (MOY JIST)
Haznauenwue Ob6opynoBanue
YuebHas ayAUTOpUS quis | AynuropHas nocka; KomrurekT ydeOHONM Mebenn; MynsTumenuitHoe o00pymoBaHHE: IPOEKTOP

MPOBEACHUSA TEKYILICTO KOHTPOJIA
u l'[pOMe)KyTO‘lHOfI aTTeCTalluu

(cranoHapHBIi), 2KpaH (cTaunoHapHslii), [IK (mepenocHoii)

JlabopaTtopusi onTUKU W (HU3KUKU
aToma - yd4eOHas aymIuTOpHS I

AymutopHas pocka; Komrutekt ydeOHoi Mebenm; JlabopatopHsle ycraHOBKH: OmpejencHue
TJIaBHOTO (POKYCHOTO paccTOSHHA JIHH3EL, OIpeneneHne Mmokas3aTels IPeIOMICHHS KUIKOCTEH ¢

IIPOBEIEHUS mabopaTOpHBIX | ToMomIbI0  pedpakTomerpa AO6Ge; OmnpeneneHue [UIMHBI BOMHBI  Jlazepa IPU  HOMOIIU

3aHATUI IudpakunoHHON pemerky; OnpeneneHHe KOHIEHTPAIMM CaXapHbIX pPacTBOPOB C HMOMOIIBIO
caxapuMerpa, 2 mr.; OrmpeneneHne TeMIepatypsl packanéHHoro Tena; MccienoBaHue
JIMHEWYaTOro CIEeKTpa BOAOPOIa M OTPEIEIeHHs MOCTOsHHOM Punbepra

YuebHas ayJUTOpHs quist | AynutopHas nocka; Komruiekt yde6Hol Mebenu; JlabGopaTopHble CTEHIBI: YHHBEpCAIbHBIH

MMPOBEACHUA TCKYUICTO KOHTPOJIA
u l'[pOMe)KyTO‘IHOﬁ aTTCCTallu

CTeHI «3aKOHBI MOCTOSHHOIO TOKa», 6 1uT.; JlabopatopHas ycranoBka: OmpenencHue
TOPU3OHTAIILHOM COCTaBJIsIONIed MarHutHoro moist 3emnu, 4 wmT. OnpeneneHue YCKOpPEHHs
CHIIBI TSDKECTH To crioco0y beccens, 6 mr.; Mastauk O6epbOeka, 2 mt.; MaxoBoe kojeco, 4 mr.;
Omnpenenenue cKOpocTH 3ByKa; OrmpeneneHue  OTHOWICHHMA  TEIJIOEMKOCTEH, 2  IIT.;
JlabopatopHoe obGopymoBanue: Habop sneKkTpoM3MepHUTENbHBIX mpuOOpoB, 2 miT.; Habop
000pyIOBaHMUS IS BEIYHCICHIS OTPEITHOCTEH M3MEpEHHH, 6 IIT.




